Angiotensin II activates JAK2/STAT3 pathway and induces interleukin-6 production in cultured rat brainstem astrocytes.
We have shown that tyrosine kinases and mitogen-activated protein kinases mediate angiotensin II (Ang II) effects in cultured rat astrocytes. In this study, we investigated whether Ang II induces Janus kinase (JAK) 2, signal transducer and activators of transcription (STAT) 3 phosphorylation, and interleukin-6 (IL-6) secretion in cultured brainstem rat astrocytes. Ang II increased JAK2 phosphorylation in a time- and dose-dependent manner. Maximal phosphorylation of 1.7+/-0.4 fold above basal was observed at 15 min with 100 nM Ang II. Losartan (10 microM), an AT(1) receptor blocker, inhibited Ang II-mediated JAK2 phosphorylation, while 10 microM PD123319, an AT(2) receptor blocker, was ineffective. The JAK2 inhibitor, AG490 (50 microM), prevented Ang II JAK2 phosphorylation. Ang II also stimulated STAT3 in a concentration- and time-dependent manner. Maximal phosphorylation of 0.8+/-0.11 above basal was observed at 15 min with 100 nM Ang II. Treatment with AG490 reduced Ang II phosphorylation of STAT3 and Ang II-induced astrocyte growth suggesting that JAK2 is an upstream signal in these Ang II effects. Ang II also stimulated IL-6 secretion from brainstem astrocytes in a concentration- and time-dependent manner. Maximal IL-6 secretion of 0.7+/-0.2 above basal was observed with 100 nM Ang II after 48 h of treatment. Losartan decreased Ang II-induced IL-6 secretion while PD123319 was ineffective. Interestingly, AG490 reduced Ang II-stimulated IL-6 secretion. Our study showed for the first time that Ang II induced JAK2/STAT3 phosphorylation and IL-6 secretion through activation of the Ang II AT(1) receptor in brainstem astrocytes. In addition, Ang II stimulated IL-6 secretion and astrocyte growth through the JAK2 pathway in brainstem astrocytes. These results provide new insights into pro-inflammatory and mitogenic signaling mechanisms of Ang II in astrocytes.